Introduction
People have been observing both lunar and solar eclipses for centuries. In the past, eclipses were thought to be heavenly signs that foretell the future or dire omens. We now know that an eclipse is simply the result of a special alignment between the Sun, Moon, and Earth.
During a lunar eclipse, the Moon is opposite the Sun in its orbit around Earth which allows it to move through the Earth's shadow creating the eclipse. The Earth's shadow consists of two parts: the umbra is the small, inner part of the shadow and blocks the most light, while the penumbra is the larger, outer part of the shadow and is not as dark. As the Moon moves through the Earth's shadow it will become darker and take on a red hue. This is due to sunlight from the day side of Earth scattering around the edges of the Earth's atmosphere and onto the surface of the Moon. Even though we have a full Moon every month, we do not have a lunar eclipse every month. This is because the plane of the Moon's orbit around the Earth is tilted about 5° with respect to the Earth's plane of orbit around the Sun, meaning it will not always be correctly lined up to pass through Earth's shadow. There are three types of lunar eclipses: total, partial, and penumbral.
During a solar eclipse, the Moon is on the same side of the Earth as the Sun. As the Moon moves in front of the Sun it causes a shadow to be cast on the Earth. The Moon's shadow has the same components as the Earth's shadow. During the short time that the Sun is totally eclipsed, the corona, the extreme outer layer of the Sun's atmosphere, is easily visible. There are three types of solar eclipses: total, partial, and annular.
Today, we will investigate a total and partial lunar eclipse, and a total and annular solar eclipse to learn how these astronomical events work and what differences exist between them.
Part 1 -Lunar Eclipses
Begin by opening the Starry Night program on the desktop and set up the program to view a total lunar eclipse by following these steps: 7. How long does this eclipse last? Round to the nearest half-hour.
You can see that there is a dramatic difference in how dark the Moon gets between a total and partial eclipse. Some partial (and penumbral) eclipses can be difficult to detect with the naked eye.
Part 2 -Solar Eclipses
Now, we want to investigate solar eclipses. Set up the program to view a solar eclipse by following these steps: 18. The term 'annular' means ring-shaped. Why does it make sense to call this eclipse an annular eclipse?
19. Record the current distance from observer to the Moon. This information can be found by hovering your cursor over the Moon.
20. For which of these two eclipses is the distance to the Moon greater? What feature of the Moon's orbit causes its distance from the Earth to vary with time? How does this variation cause some solar eclipses to be annular and some not?
